Beta-glucuronidase mediated pathway essential for retinal pigment epithelial degradation of glycosaminoglycans. Disease expression and in vitro disease correction using retroviral mediated cDNA transfer.
A beta-glucuronidase mediated pathway for the degradation of glycosaminoglycans is present in the retinal pigment epithelium. The pathway has been defined using ocular tissues and cultured cells from mutant animals having a recessively inherited deficiency of the lysosomal enzyme. In situ, storage products accumulate in secondary lysosomes of the retinal pigment epithelium, the cytoplasm fills with inclusions and the cells hypertrophy; severity of the disease increases with aging. Deficient activity of beta-glucuronidase is present in primary and second passage cultures. Radiolabel studies with 35SO4 show a significant retention of cell layer label by mutant retinal pigment epithelial cells during a 72-hr pulse or 24-hr chase period. The labels is in newly synthesized chondroitin sulfate and heparan sulfate, which are natural substrates for the deficient enzyme. There is no difference from normal in the total radioactivity and electrophoretic profile of the glycosaminoglycans that are synthesized and released into the media. A retroviral vector was used to transfer normal rat beta-glucuronidase cDNA into the mutant cells. The vector treatment results in restoration of enzyme activity and correction of the degradative defect; 35SO4 labeling shows that chondroitin sulfate and heparan sulfate levels return to normal. The vector treatment studies indicate that a single gene defect determines the abnormal beta-glucuronidase mediated pathway in the mutant retinal pigment epithelium.